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INTRODUCTION:
The idea of growing artificial tissues in bioreactors such as hollow fibre membrane bioreactors (HFMBs) has started some time ago and preparation of biocompatible porous membranes and scaffolds has been attempted extensively. There have also been a number of studies on modelling glucose transport processes in HFMB. However, there is little information available that discusses specifically the glucose diffusivity across tissue engineering membranes or scaffolds and, importantly, its dependence on the properties of the materials (i.e., membrane and, scaffold)
1 . In this study, we construct a simple diffusion cell to determine scale dependent glucose transport processes for a number of porous membranes and scaffolds of different pore size and shapes, saturated with water and cell culture media (CCM). Porosity and tortuosity of the used materials are determined and consequently correlated to the glucose diffusion coefficient values.
METHODS:
Five different membranes and scaffolds were employed, which include cellulose nitrate membrane (CN), polyvinylidene fluoride membrane (PVDF), poly(L-lactide) scaffold (PLLA), poly(caprolactone) scaffold (PCL) and collagen scaffold (see Table 1 ).
Diffusion experiment:
The diffusion cell consisted of two half chambers with identical volumes, namely donor and receptor phase. The membrane/scaffold was fixed in between. The donor phase was filled with glucose solution while the receptor phase contained pure water or CCM. The whole apparatus was placed in a thermostated water bath at either 27 or 37 ± 1°C. Samples were taken from both the donor and receptor phase at intervals of 1 h until equilibrium was established. A UV spectrophotometer was used to monitor the change in glucose concentration over time for materials saturated with water while an YSI glucose analyser was used for experiments in CCM.
RESULTS:
Data revealed an increase in the diffusion coefficient at a larger pore size, indicating least resistance of glucose molecules diffusing through the pores. Data also showed a significant reduction of glucose diffusion coefficient through materials saturated with CCM at a given temperature. For instance, the glucose diffusion coefficient of PVDF membrane was reduced from 1.87 x 10 -10 m 2 /s to 7.68 x 10 -11 m 2 /s when the membrane was saturated in water and CCM at 37°C, respectively. 
DISCUSSION & CONCLUSIONS:
In this study, the significance of the increase of diffusion coefficient with increasing pore size of the materials was derived. It was also observed that glucose diffusion coefficients through membrane and scaffold pores saturated with CCM are significantly reduced at a given temperature which is contrary to what have been assumed in the previous studies on glucose transport processes in HFMB or similar bioreactors. 
